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(57) HsoepereHHc othochtc* x He*reflO- 
CbiBawnefl npoiwaneHHOCTM m npeAHasKane- 
ho an* penoHra o6canHwx xwiohh m H30- 



JIMUKM 06B OflHH BBH XCa nOOAyxTHBIMX WiaC" 

tob b a one nep*opauKM. Uenb - oo«cne- 
veme'sKOKO^ narepHana nnacrwpr . Ha 
TpyOax cnycicajoT mflpasn* «e jaxe- 
pu c ynnoT»tTenbHU»« aneneHraw h yc- 
Tanoaaeumft Ma hhx nnacrupfc. 3areM 
sepximft Topen WMW.ro ynnoTKHTeJibHoro 
aneMetrra nwaiuwecxoro naxepa paa- 
He^arn „«npoTHB hhkkch rp«*m»« hktcp 
B ana BcrcpMeTMiHocTH. AnHHy nnacnipa 
bummcjmot no MareHaTHiecKofl ♦opHyne. 
npoH9BowiT sanaxepoBxy ynnoTHMTenbHux 
weMeHTOB naxepa a xoHuewx yiacrxax 
nnactvpa M pacBMpeiwcnnacTMpa no Bcefl 
AHHue mrreM cosabwb HaOwTonnoro naane- 
i B yimoTKHTejibiux sneMeHtax oaxepoB k 
b MeamaxepHofl aoMe. Taxoe pacnonome- 
„„e iuiacT»p- oOecneiHBaeT coxpaHHOCTb.. 
ero m o6ca«Hoft xohohhu b HKTepBane, 
ocnaoneHHOM OTBepcTMm*. 4 an. 



c 
1 



HaoopereMMe otmocmtcb x HefrTeAOow- 
Baweft npo»«uieHHocTH. a hh.hho k 
cnocooan penoHra o6caA*,x «™""» * 
T a«c MaonauHH o6BOflHMB.ia.xca npoflyx 
thbkmx nnacroB b aoHe r 2 p*opau hh. 

Uenbo Hao6peTe«i« aanacTca o6ccne 
newe axoHOMHH HarepMana "'""^V. 

Ha 4nr. 1 H3o6pa*eH naxep cflsoaH 
KKA nwaaflMMecKHft (IK) c ycraHOBneK- 
„7m r«en nnacxupcH a TpaHcnopTHOM 
noaoxeHH^ «a «.r. 2 - to xe. np« _ 
aanaxepoaxe ero »«,.»«.»««« »eH« 
T oa na IU.3CTUPC-, na <t*r. 3 - to «. 
„p„ npHxaTHH KOHiicrux "fl™ 
or k o6caflHofi kohohhc; Ha <)Hr. «• 
to ie. "PH aaaep.eWH npHxaTH- KOHUe- 



bmx yvacTxoB h fl e*opMHpoBaHHH cpenHe- 
ro yiacTxa nnacwpa flo xacaHMa x BKyT- 
peHHefl noBcpxHOCTbK. o6caflH0ft xohohhm. 

Cnocoo ycraHoaxM wiacTtipa b HHrep- 
S ane HercpMeTHiHocTH oCcaflHoft xonoH- 
wi peannsyeTca cneAyKWH* o6pasoM. 

Ha rMflpaBnHMecxHft inaxep,, BKiito«ia»- 
«i, fl BepXHHfl I H HKXKHA 2 ynnoTHHTeflb- 
huc aneMeKTU. nexay xotopumh paaneoeH 
AHMiepeHUManbHbift wianaH 3, ycraHaanH- 
VaeTca HeTannHMCCKHfl nnacTbipb 4, ko- 
xopuft *HxcHpyeTca na naxcpe ynopa»« 5 
m 6. PaccroHHHe Mcmny yiuiOTKHTenbHUMH 
9neMeirraMH I h 2 ycTaHaiuiHBaeTcs b 

3BBHCHH0CTH OT WIHHW IinaCTMpH, » ipC" 

n eJienHoro no 3 3bhchmocth . h o6ecr.eve- 
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km* nanuoro a txpuruii ynnoTKHTejibt*ix 
MCMeirroji ) h 2 xotmesuw y *i acr* axn 
nnacrvpa. 

flmH* nnacrapa BbidnpaeTCJi d coot- 
bctctwh co cneAynoieft shbhcmmoctsio 



1>> 



rae pjWBfi nnacTup*, w; 

^ Amtua HHTepBana HerepMeTHUHoc- W 



TH oOcaflMOft KOOOHHJ, MJ 

Aroma ynnoTfotTenbHoro sjieMew- 
; ra rHAPaammecxoro naxepa, m; 



P AAaaeHHc b nfAPoaJiHMecxHx na- 
* xepax npn npuxarHu xoKueBbtx 
y^acrxos nnacrupR, MTIa; 
. L paccrojcBHa or ycTb* cxBaxHmi 
•HO Bapxaeft rpawnw HHTepBana 
BCrepMOTBTOOCTH oOcaABofl xo- 

B - HOAynb ynpyrocTH MaTepHana 
TpyC, ua xoTopux up ohs boaht— 
cji cnycx rmacrupn » Mil a; 

C - OTHoacHHe HapyxHoro ah aneTp a 
x BRyrpeBHeMy TpyO, Ha xoto- 
ptix npousBQAHTca cnycx nnacru- 
P«t 

|U - .KOStoHQHftHT Hyaccona MarepH- 
ana TpyO, Ha xoTopux npoas bo- 
aht ca cnycx nnacTbipa* 
Ilaxep c nnacrupeM 4 cnycxaeroTHa 
■acocBO-KONnpeccopHux TpyCax (hc no-, 
xasam) » oOcannyn KonoHHy 7 x Hirrep- 
Bany \ 0 He rep mcthiho ctu , ocnaOmeHHOHy ' 
OTBCpcTHJim 8« HkxhhA yniioTBHTenaauA 35 
aaeMear 2 ycranaanMBam 1 Tax, tTobu 
/*ro Bepxmift Topea Gun RanpoTna women 
rpaBHQU HBTepBana 1 0 . DpH 3Tom paccro- 
ante xexoy hhxrhm topoom Bepxnero yn- 
. noTKHTenkHoro aneMeaTa I h sepxiteA 40 
rpaHHipi HBTepBana 1 0 coctsbht uemw 

paBHyn 2 . y^Effi K y^WTUBawBorio 



15 



20 



25 



30 
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ypjwHeme HacocHO-xottnpaccopinoc Tpy6 



.45 



pe H^0brro«tHoe AaBJieKHe nop a ax a 2-3 Mil a 
m aanaxepOBUBaioT yimoTHHTeHbie an ewe k- 
Tbi 1 h • 2 b KOHAewx y*iacTrax nnacTbipa 
4 (tfur. 2). rioBMHiftJOT AaaiieHHe a naKe- 
pe m 'pacxwpaxrr ero cnaiana ynnoTHH- 50 
Tejibt&iHM 3neMeHTa>« 1 u 2 cootbct CTBy— 
lomne KOHueBwe yiacrxB linacThipa 
(4ur« 3). nocne iero OTxpuaaeTca ah<1>- 
^epeKUManbHb^ mi an ah 3, npeflnapHTe/ib- 
ho HacTpoeuKbtft na sanaHHoe naaneime, 55 
h paOoqeA * axocTbio pacootpaioT cpeaH»» 
qacTb nnacTMpfl, Aasnewfe a naxepe no- 
Bunaxvr ao pacMeTHoro cOecnenMBaw- 
mero npwxaTHe kohucbux yqacTKOB ruiac- 



Tup-a AaanewieM P^, npH jtoh cpeauaa 
sacrb nnacTbipa b MKTepBane l € Aefe>p- 
MipyeTOt pacMeTKbiM AaaneHwcM t^cf^ . 
AO xacaHHH c BHyrpeKHefl nosepxHocTbio 
oficaAHoft xonoHHbi Ana HcxjiwyeHHa ttarpy- 
30X hb hht epBa/i l fl (4nr, 4)« fi npoqec- 
cc y cTaHOBKH nnacrapb A anecTe c naxe- 
poM nepeMeigacTCJi oTHocHTenbHo Htrrep- 
aana 1 0 o6cbrhoA xojiohku Ha senHMHKy 
a/2 9 ho OnaroAapx mi Copy jvwu* nnac- 
Tfaipa h cooTBeTCTBywcft ero opHenTaxpfu 
nepeA ycTaHOBxbn orHocHTeribHo khxhcA 
rpaHHqu HRTepsana l (f xorajeBtaie ywacT- 
kh nnacTbipa, npHxaTue x odcaAHoft xo- . 
noHHe 9 6y«yT h axo aht b ca bbc KHTepBana 
1 0 sa paatHOH p ac ctoh hhh a/2 or coot- 
BCTCTayxomx ero rpaiooi, taxoe paccono- 
xeHHc nnacTbipa oCecnewT coxpaHHocr b 
ero h o^cbaboA xoiioH»>i b" HKTepBanc, 
ocnafljfeHHOM OTBepcTHam* 

0 o p m y ji a h a o 6 p e ». k h 
Cnoco6 y craHOBKH nnacrw^a ^ HHTep— 
Bane HerepMBTH^iHocTH oCcaAHoft xojioh- 
bu 9 axnjoqaxnHil cnycx Ha TpyCax mpr 
paBJiH^ecxMx naxepos c yxuiOTHUTenba*- 
mi sneHeHTam h ycTanoBneHnoro Ha khx 
njiacTbcpa, aanaxepoaxy y nnoTKHTenbUbix 
3neMenroB naxepa b xoKueBbtx y<tacTxax 
nnacrupa k pacnHpeHKe nnaciiipH no 
sceft AHMHe i nyTen cos a am a uafeiToiHoro 
A8BJIBHHH b ynnoTHHTenbKbix BJieHeutax 
naxepos h b NexnaxepHoft sone, o t n h- 
q a»RH ft c a tcm, vro , -c Aejib» 
oOecne^enHa axbHOMot MaTepHana nnacrw- 
ps t nocjie cnycxtf nnacTujpa BepxKHd to- 
peu HHxHero yjuioTHHTenbHoro 3Jie>ieHTa / 
rHAPaanH^ecxoro naxepa paaMc^axrr ua- 
npoTHB HHXHeft rpaHHiw HHTcpBana Ha- 
repHBTK^CHocTH , a AraHy nnacTwpH bu6h- 
pawT b cooTfieTCTBHH co cn€Ay«neft aaBH- 

CHKOCTbXt 

/ E(C X - 1) 

tac L - ArtHHa nnacTbipa t m; 

l 4 - AHKHa HHTepBana HerepMeTH«- 

HOCTH oOcaAHOA KOJIOHKbl, MJ 

1 u, ) • AnHHa ynnoTHHTejibHoro 

tb rHApaanH^ecKbro naxepa, m; 
» P - AaaneHHe b phap aajiH^ec khx na- . 
xepax npn npKx sthh KOHueBbix m 
y MacTXOB nnacrupH, Mlla; 

1 - pacCTOflHHe OT yCTbfl CKBaxHKU 

ao sepxHefl rpaHHiibi HHTepBana 
HerepMCTHMHocTH o6caAHOR ko- 
noHKbt t m; 
E - MO/ry/ib ynpyrocTH MaTepHana 
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npOHanoAHTcn cnyc* nnacrwp*; 
P~ K05 *4humcht IJyaccoHa Marepxana 

cnycx nnacnrpa, . 
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(54) A METHOD FOR PLACING A 
PATCH IN A LEAKY INTERVAL OF 
CASING 

(57) The invention relates to the oil 
production industry and is designed for 
repair of casings and 



isolation of water-invaded producing 
formations in the perforation zone. The 
aim is to provide economical use of 
patch material. Hydraulic packers with 
packing elements and a patch mounted 
thereon are lowered on pipes. Then the 
upper end of the lower packing element 
of the hydraulic packer is positioned 
opposite the lower boundary of the leaky 
interval. The length of the patch is 
calculated using a mathematical formula. 
The packing elements of the packer are 
set on the terminal portions of the patch, 
and the patch is expanded over the entire 
length by creating excess pressure in the 
packing elements of the packers and in 
the interpacker zone. Such a disposition 
of the patch ensures that it and the casing 
are maintained in the interval weakened 
by holes. 4 drawings. 
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The invention relates to the oil production industry, and specifically to methods for 
casing repair and also isolation of water-invaded producing formations in the perforation 
zone. 

The aim of the invention is to provide economical use of patch material. 

Fig. 1 shows a hydraulic straddle packer with patch mounted thereon in the run-in 
position; Fig. 2 shows the same, while its packing elements are being set on the patch; Fig. 3 
shows the same, while the terminal portions of the patch are being squeezed against the 
casing; Fig. 4 shows the same, on completion of squeezing of the terminal 
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portions and deformation of the middle portion of the patch until it touches the inner surface 
of the casing. 

The method for placing the patch in a leaky interval of casing is carried out as 
follows. 

Metal patch 4, which is secured in the packer by stops 5 and 6, is mounted on a 
hydraulic packer including upper 1 and lower 2 packing elements, between which is disposed 
differential valve 3. The distance between packing elements 1 and 2 is established depending 
on the length of the patch, determined according to an equation, and the condition that 
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packing elements 1 and 2 be completely covered by the terminal portions of the patch. 
The length of the patch is selected according to the following equation: 

where L is the length of the patch, m; 

/rj is the length of the leaky interval of casing, m; 

/ pe is the length of the packing element of the hydraulic packer, m; 

P is the pressure in the hydraulic packers while squeezing the terminal portions of the 
patch, MPa; 

/ is the distance from the wellhead to the upper boundary of the leaky interval of 
casing, m; 

E is the elasticity modulus of the material of the pipes on which the patch is lowered 

MPa; 

C is the ratio of the outer diameter to the inner diameter of the pipes on which the 
patch is lowered; 

|i is Poisson's r&tio for the material of the pipes on which the patch is lowered. 

The packer with patch 4 is lowered on the tubing (not shown) into casing 7 to the 
leaky interval / 0 of the casing that is weakened by holes 8. Lower packing element 2 is placed 
so that its upper end is opposite the lower boundary of the interval / 0 . Here the distance 
between the lower end of the upper packing element 1 and the upper boundary of interval / 0 
. P/(1-2^i) 

is the quantity a y equal to 2 ( ' , taking into account the elongation of the tubing 

E [C -1) 

during placement of the patch. Excess pressure on the order of 2-3 MPa is created in the 
packer, and packing elements 1 and 2 are set in the terminal portions of patch 4 (Fig. 2). The 
pressure in the packer is raised and the corresponding terminal portions of the patch are first 
expanded by packing elements 1 and 2 (Fig. 3). After this, differential valve 3, which has 
been preset to the specified pressure, is opened and the middle portion of the patch is 
expanded by the working fluid. The pressure in the packer is raised to the calculated Pi 
ensuring that the terminal portions of the patch are squeezed 
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by pressure P u where the middle portion of the patch in the interval l 0 is deformed by the 
calculated pressure P 2 « P\ until it touches the inner surface of the casing, to eliminate 
loading on interval / 0 (Fig. 4). During placement, patch 4 together with the packer is moved 
relative to the interval Iq of the casing by a distance a 12, but owing to the choice of patch 
length and its corresponding orientation before placement relative to lower boundary of 
interval / 0 , the terminal portions of the patch, squeezed against the casing, will be located 
beyond interval Iq at equal distances of a/2 from its corresponding boundaries. Such a 
disposition of the patch ensures that it is maintained in the casing in the interval weakened by 
holes. 

Claim 

A method for placing a patch in a leaky interval o f casing, including lowering on 
pipes hydraulic packers with packing elements and a patch mounted thereon, setting the 
packing elements of the packer in the terminal portions of the patch, and expansion of the 
patch over the entire length by creating excess pressure in the packing elements of the 
packers and in the interpacker zone, distinguished by the fact that, with the aim of making 
economical use of the patch material, after lowering the patch, the upper end of the lower 
packing element of the hydraulic packer is positioned opposite the lower boundary of the 
leaky interval, and the length of the patch is selected according to the following equation: 

where L is the length of the patch, m; 

/o is the length of the leaky interval of casing, m; 

/ pe is the length of the packing element of the hydraulic packer, m; 

P is the pressure in the hydraulic packers while squeezing the terminal portions of the 
patch, MPa; 

/ is the distance from the wellhead to the upper boundary of the leaky interval of 
casing, m; 

E is the elasticity modulus of the material 
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of the pipes on which the patch is lowered, MPa; 

C is the ratio of the outer diameter to the inner diameter of the pipes on which 
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the patch is lowered; 

H is Poisson's ratio for the material of the pipes on which the patch is lowered. 



[figures under columns 5 and 6] 



[see Russian original for figure] [see Russian original for figure] 
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Fig. 1 

Fig. 2 
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[see Russian original for figure] 



[see Russian original for figure] 
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Fig. 3 



Fig. 4 
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